Genotoxicity Versus Carcinogenicity: Implications from Fiber Toxicity Studies.
Although the association between exposure to asbestos fibers and the development of lung cancer and mesothelioma has been well established in humans, the carcinogenic potential of other natural and man-made fibers/particles is not clear. Various in vitro genotoxicity studies have been employed to assess their in vivo carcinogenic potential. Studies using mammalian cell models have suggested that fiber dimensions, surface properties, physical durability, and cell and tissue responses are important criteria for the carcinogenicity of the fibers. Studies using oncogenic transformation as an endpoint have shown that asbestos fibers can induce malignantly transformed foci in certain rodent cells and that oxygen radicals are important in the toxic, oncogenic transforming, and mutagenic effects of asbestos fibers. The mutagenicity of asbestos in mammalian cells have been demonstrated using several model systems that can detect large multilocus deletions. These findings provide a direct link between chromosomal abnormalities that have frequently been demonstrated in fiber-exposed human and rodent cell lines and carcinogenicity in vivo. Although asbestos has not been shown to malignantly transform primary human epithelial cells, it can induce neoplastic conversion of immortalized human bronchial epithelial cells in a stepwise fashion and provides a unique opportunity to assess the molecular alterations associated with each stage of the neoplastic process.